Abstract. The aim of this paper is to introduce and study upper and lower faintly γ-continuous multifunctions as a generalization of upper and lower γ-continuous multifunctions, respectively, due to Monsef and Nasef [1] .
Introduction
It is well known that various types of functions play a significant role in the theory of classical point set topology. A great number of papers dealing with such functions have appeared, and a good number of them have been extended to the setting of multifunctions. This implies that both functions and multifunctions are important tools for studying properties of spaces and for constructing new spaces from previously existing ones. In 2001, Monsef and Nasef introduced the concept of γ-continuous multifunctions [1] in topological spaces. In this paper, we introduce and study upper and lower faintly γ-continuous multifunctions in topological spaces. We obtain some characterizations of these multifunctions and present several of their properties.
Preliminaries
Throughout this paper, (X, τ ) and (Y, σ) (or simply X and Y ) mean topological spaces on which no separation axioms are assumed unless explicitly stated. 
The family of all γ-open (resp. α-open) subsets of (X, τ ) will be denoted by γO (X) (resp. αO (X)). By a multifunction F : X → Y , we mean a pointto-set correspondence from X into Y , also we always assume that F (x) = φ for all x ∈ X. For a multifunction F : X → Y , the upper and lower inverse of any subset A of Y are denoted by F + (A) and F − (A), respectively,
where
3. faintly γ-continuous Multifunctions 
upper (lower) faintly γ-continuous (observe that the only θ-open subsets of (X, σ) are X and φ, so we may take U = X in the definition of an upper (lower) faintly γ-continuous multifunction). However, F is not upper (lower) γ-continuous
(observe that F + ({a}) = F − ({a}) = {a} is not γ-open in (X, τ )).
Theorem 3.4. For a multifunction F : X → Y , the following are equivalent: (i) F is upper faintly γ-continuous; (ii) For each x ∈ X and for each
The converse is similar. 
there exists a γ-closed set H such that x ∈ X\H and
Proof. Similar to that of Theorem 3.4. Theorem 3.8. Suppose that (X, τ ) and (X α , τ α ) are topological spaces where α ∈ J. Let F : X → Π α∈J X α be a multifunction from X to the product space Π α∈J X α and let P α : Π α∈J X α → X α be the projection multifunction for each α ∈ J which is defined by
Since F is upper (lower) faintly γ-continuous and since V α × Π β =α X β is a θ-open set, it follows from Theorems 3.4 and 3.5 that 
Corollary 3.10. Suppose that (X, τ ), (Y, σ), (Z, η) are topological spacesand The following lemma can be easily established.
Lemma 3.11. If A × B ∈ γO (X × Y ), then A ∈ γO (X) and B ∈ γO (Y ).

Theorem 3.12. Suppose that (X
α , τ α ) and (Y α , σ α ) are topological spaces for each α ∈ J. Let F α : X α → Y α be a multifunction for each α ∈ J and let F : Π α∈J X α → Π α∈J Y α be the multifunction defined by F ((x α )) = Π α∈J F α (x α ).
If F is upper (lower) faintly γ-continuous, then F α is upper (lower) faintly γ-continuous for each α ∈ J.
Proof.
Since F is upper (lower) faintly γ-continuous, it follows from Theorems 3.4 and 3.5 that 
, where x 1 ∈ X 1 and x 2 ∈ X 2 . Lemma 3.14. [4] If A ∈ γO(X) and
Recall that a multifunction F : X → Y is said to be punctually closed if for each x ∈ X, F (x) is closed. Recall also that a space X is called θ-normal if for 
Theorem 3.15. If Y is a θ-normal space and F i : X i → Y is an upper faintly γ-continuous multifunction such that F i is punctually closed for
Proof. Let {V α : α ∈ Λ} be a θ-open cover of Y . Since F (x) is θ-compact relative to Y for each x ∈ X, there exists a finite subset Λ(x) of Λ such that 
